Marine terraces are prominent landforms along the southern Oregon coast, which forms part of the forearc region of the Cascadia subduction zone. Interest in the Cascadia subduction zone has increased because recent investigations have suggested that slip along plates at certain types of convergent margins is characteristically accompanied by large earthquakes. In addition, other investigations have suggested that convergent margins can be broadly classified by the magnitude of their uplift rates. With these hypotheses in mind, we generated new uranium series, amino acid, and stable isotope data for southern Oregon marine terrace fossils. These data, along with terrace elevations and two alternative estimates of sea level at the time of terrace formation, allow us to determine terrace ages and uplift rates. Uranium series analysis of fossil coral yields an age of 83 _ 5 ka for the Whisky Run terrace at Coquille Point in Bandon, Oregon. A combination of amino acid and oxygen isotope data suggest ages of about 80 and 105 ka for the lowest two terraces at Cape Blanco. These ages indicate uplift rates of 0.45-1.05 and 0.81-1.49 m/kyr for Coquille Point and Cape Blanco, respectively. Late Quaternary uplift rates of marine terraces yield information about deformation in the overriding plate, but it is unclear if such data vary systematically with convergent margin type. In order to assess the utility of the southern Oregon uplift rates for predicting the behavior of the Cascadia subduction zone, we compared late Quaternary uplift rates derived from terrace data from subduction zones around the world. On the basis of this comparison the southern Oregon rates of vertical deformation are not unusually high or low. Furthermore, late Quaternary uplift rates show little relationship to the type of convergent margin. These observations suggest that local structures may play a large role in uplift rate variability. In addition, while the type of convergent margin may place an upper limit on possible uplift rate, greater upper limits serve to increase the range of possible uplift rates. In the case of the southern Oregon coast, variability in uplift rate probably reflects local structures in the overriding plate, and the rate of uplift cannot be used as a simple index of the potential for great earthquakes along the southern Cascadia subduction zone.
concluded that the Cascadia subduction zone is most like the seismically active "Chilean type" [Uyeda and Kanamori, 1979] in which young oceanic lithosphere is subducting and interplate coupling is strong. Other examples of this type occur in Colombia and southwestern Japan. Slip along such plate margins can result in major earthquakes, intense compression, and formation of folds or landward dipping imbricate thrust faults in the accretion complex.
Although the Cascadia subduction zone has many characteristics of the Chilean-type subduction zone, there are some differences [Spence, 1989] , the most important being the absence of historic large earthquakes [Heaton and Hartzell, 1987] . Two possible interpretations of this absence are that subduction is occurring aseismically or that elastic strain is The most common method of estimating long-term uplift rates on a tectonically active coast utilizes accurate elevation measurements and dating of late Pleistocene marine terraces. Using this method, uplift rates along the southern Oregon coast have been estimated by Wehmiller et al. [ 1977] , Adams [ 1984] , and West and McCrumb [ 1988] . All of these workers necessarily made assumptions about terrace ages, terrace correlations, and position of sea level at the time of terrace formation. We present here new information that allows revision of uplift rates for this area. This paper serves two purposes. First, we present new uranium series, amino acid, and stable isotope measurements that allow us to determine alternative ages and uplift rates of three terraces in southern Oregon. Second, we employ marine terrace uplift rates from southern coastal Oregon and from other convergent margins to test the hypothesis that rate of crustal uplift is a general indicator of the type of plate margin and the degree of plate interaction at a subduction zone. Uyeda and Kanamori [1979] , Yonekura [1983] , and Ota [1986] have suggested that uplift rate reflects the style of plate interaction at subduction zones. West and McCrumb [1988] placed considerable emphasis on their estimates of low uplift rate for Cascadia in contrast to apparent high long-term uplift rates for other subduction zones in explaining the lack of Cascadia earthquakes. Finally, we provide new ages of marine terraces that will allow better estimates of slip rates of faults that displace the terraces, the tilt rates, and the continued growth of local structures such as anticlines and synclines that deform the terraces [ Kelsey [1990] .
MARINE TERRACES IN SOUTHERN OREGON
The most extensive and best preserved marine terraces along the southern Oregon coast are near Cape Arago, Bandon, and Cape Blanco (Figures 1 and 2 Remapping of the terraces at Cape Blanco by Kelsey [1990] has resulted in changes from previous correlations of Janda [1969, also unpublished guidebook, 1970] and mapping of Beaulieu and Hughes [1976] . The geologic data used to support these changes are part of a much larger study and are not described here except to note that the term "Cape Blanco terrace" is used to denote an areally limited, 0.5-1.0 km wide terrace on the westernmost part of Cape Blanco (Figure 2) , characterized by 7-10 m thick terrace cover sediments and a distinctive shell-rich basal unit (U.S. Geological Survey (USGS) locality M1450, Los Angeles County Museum of Natural History (LACMNH) locality 2641) that was described by Addicott [1964] and Kennedy [1978] . Another fossil locality (USGS locality M1452) described by Addicott is present on the next highest terrace, based on new mapping by Kelsey [1990] and is referred to as the Pioneer terrace by Kelsey. This terrace is equivalent to the Pioneer terrace of R. J. Janda (unpublished guidebook, 1970) [Kennedy, 1981] (Figure 1 and 3 Uranium and thorium concentrations and isotopic activity ratios in all samples were determined by isotope dilution alpha spectrometry. Samples were first cleaned mechanically by scraping and ultrasonic washing in distilled water.
Mineralogy was determined by X ray diffraction analysis.
Samples were then heated to 900øC for about 8 hours to destroy organic material and to convert CaCO 3 to CaO.
Coral and sea urchin samples were then dissolved in 6 N HC1 and equilibrated with a combined 229Th-236U spike [Rosholt, 1984] . Bryozoans generally had large amounts of Table 1 for isotopic activity ratios and calculated ages and are based on counting statistics. Our calculated ages of 83 -+ 5 ka for Balanophyllia from the Whisky Run terrace and 76 -+ 4 ka for the low terrace at Point Arena are in agreement with one another, within analytical error (Table 1) , and support the previous correlation of these terraces with an ---80 ka high sea stand [Kennedy, 1978; Kennedy et al., 1982] . We regard these ages as reliable because (1) 
AMINOSTRATIGRAPHY OF MARINE TERRACE MOLLUSKS
Correlation of marine terraces is possible using aminostratigraphy, which is based on the extent of diagenetic [1987] . Prior to analysis, all shells were mechanically cleaned. Radial slices were taken across the growth layers in order to average out seasonal effects. All shells studied were 99-100% aragonite, as determined by X ray diffraction analysis. Oxygen and carbon isotopic composition was determined by mass spectrometry and is reported in delta notation, relative to PDB (Tables 2  and 3). A comparison of the oxygen isotope values for modern Saxidomus shells collected at Bandon (Bullards Beach State Park) with those from the Whisky Run terrace at Bandon indicates that water temperatures off Bandon at 80 ka were significantly cooler than they are today (Table 3) (Table 4) . . We present calculated uplift rates using these two alternative estimates of the position of sea level (referred to as the "New Guinea" and "California-Japan" models, respectively, in Table 4) On the basis of our new data the highest uplift rate on the southern Oregon coast is still that derived for the Cape Blanco area and has an estimated range of 0.81-1.49 m/kyr (Table 4) . However, some of our uplift rate estimates for this area are significantly lower than those reported by Wehmiller et al. [1977] and West and McCrumb [1988] . The uplift rates estimated by these previous investigators are higher than most of our estimates mainly because they inferred the Cape Blanco terrace to be 40-60 ka. The Coquille Point area has uplift rate estimates that range from 0.45 to 1.05 m/kyr and are thus lower than those for Cape Blanco. Point Arena, California, is adjacent to the San Andreas transform fault plate boundary (Figures 1 and 3) , and the uplift rate estimates of 0.35-0.52 m/kyr for this area are only slightly greater than those reported for similar tectonic settings in southern California [Ku and Kern, 1974; Kern, 1977; Muhs and Szabo, 1982; . The range of possible uplift rates for terraces at Cape Blanco and Coquille Point illustrates how sensitive uplift rate calculations are to assumed values for paleo-sea level and platform gradient (Table 4) . At Coquille Point, for example, uplift rate estimates vary by more than a factor of 2.
TYPES OF CONVERGENT MARGINS AND UPLIFT

RATES: IS THERE A RELATIONSHIP. 9
Uyeda and Kanamori [1979] proposed that uplift of coastal terraces along subduction zones has the same mechanism as the larger-scale compression and uplift of the accretionary prism. These investigators suggested that such compression and uplift would be most dramatic along "Chilean type" subduction zones where plate coupling is strongest and least dramatic along "Marianas type" subduction zones where plate coupling is weakest. Yonekura [1983] suggested that terrace uplift rates around the Pacific rim are a function of the degree of plate interaction. He proposed that uplift rates should vary as follows: little or nor uplift at intraplate locations (oceanic islands or atolls), low uplift rates on ocean-to-ocean subduction zones (island arcs), alTerrace representing 125 ka high stand of sea is undated; elevation given is for dated, 80 ka terrace.
eUplift rate for dated 80 ka terrace based on New Guinea sea level model (see Table 4 ).
fUplift rate for dated 80 ka terrace based on California-Japan sea level model (see Table 4 ). Table 5. moderate and high uplift rates on ocean-to-continent subduction zones (continental arcs), and very high uplift rates on accretion or collision zones where relatively buoyant crust (such as aseismic ridges, seamounts, or other topographic highs) on the lower plate collides with a buoyant continental upper plate.
We tested the hypotheses of Uyeda and Kanamori [1979] and Yonekura [1983] by compiling late Quaternary uplift rates from marine terraces along various subduction zones and by comparing them to our new data for southern coastal Oregon (Table 5) . In compiling these data we accepted only those areas for which there are unambiguous U series, amino acid, or fission track ages for the terrace representing the peak of the last interglacial period (--• 125 ka), when sea level was about 6 m higher than present. In two areas we accepted U series ages of bone and shell because these materials yielded concordant 23øTh/234U and 231paj235U ages. We tried to limit our uplift rate estimates to terraces representing the 125 ka high sea stand because it is the only late Pleistocene sea stand for which there is widespread agreement on the magnitude of sea level rise (see summaries by Bloom et al. [1974] and Chappell and Veeh [1978] ). In a few areas, including southern Oregon, what is probably the 125 ka terrace has not been dated directly, but an 80 ka terrace has good age control. For these localities we present uplift rates using both the New Guinea and the California-Japan estimates of sea level position at 80 ka. In Figure 4 , we have plotted these uplift rates as a function of the type of plate boundary as defined by Yonekura [1983] . In order to investigate further whether late Pleistocene uplift rates vary systematically along a spectrum of convergent margin types, we utilized a convergent margin classification of Jarrard 
